Abstract -The mechanisms involved in the nutritional regulation of genes encoding lipogenic (lipoprotein lipase (LPL) and fatty acid synthase (FAS)) and lipolytic (hormone-sensitive lipase (HSL)) enzymes were investigated by comparing the levels of the corresponding mRNAs in the adipose tissue (AT) of underfed or underfed-refed ewes and cows. Refeeding sharply increased LPL and FAS activities (19-25-and 6-8-fold, respectively) and moderately increased (2-4 fold) the activities of glucose-6-phosphate dehydrogenase (G6PDH), malic enzyme (ME) and glycerol-3-phosphate dehydrogenase (G3PDH 
Résumé -ARN messagers spécifiant la lipoprotéine-lipase, la synthétase des acides gras et la lipase hormono-sensible dans le tissu adipeux de brebis et de vaches sous-nutries puis réali-mentées. Les [3, 8, 18, 41] . In contrast, underfeeding and refeeding have a stimulatory and an inhibitory effect, respectively, on lipolytic enzymes [43] . In monogastric species, the responses of AT lipogenic and lipolytic enzymes to underfeeding and/or refeeding are due either to changes in mRNA levels [7, 10, 22, 28, 43] or to changes in post-translational events [9, 30] Adult non-lactating non-pregnant Holstein cows (n = 4, 4-to 9-year-old) and Lacaune ewes (n = 4, 2-to 6-year-old) were used. They received a restricted diet (that provided approximately 20 % of the estimated maintenance energy requirement (MER), Inra [19] ) of straw (1 kg/day) and hay (1.5 kg/day) for cows, and straw only (400-500 g/day) for ewes, for 10 or 8 days, respectively. Half the animals were then slaughtered, while the remaining were refed (approximately 220 % of MER, with ad libitum access to hay and water plus defined levels of concentrate) for 21 (cows) and 10 0 (ewes) days, as described by Chilliard and Faulconnier [2] . Cows were killed with a captivebolt humane procedure, and ewes were exsanguinated. Average weights at slaughter were 57 and 59 kg for underfed and refed ewes, and 547 and 665 kg for underfed and refed cows, respectively.
After death, samples of perirenal AT were either placed immediately at 37 °C for adipocyte volume determination [34] [44] . The increase in the LPL activity is consistent with previous results from Chilliard et al. [3] and DiMarco et al. [8] , who observed that refeeding 2-day-fasted goats for 7 days or 9-day-underfed steers for [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] days increased the LPL activity by a factor of 12 (goats) and 3-7 (steers). The increase in FAS activity with refeeding is higher than the slight increase (+ 4 %) observed in the subcutaneous AT after refeeding 8-dayfasted lambs [18] , but this is logical because their refeeding was only at 80 % MER, whereas our refeeding was approximately at 220 % MER. The same pattern of response for FAS activity (+ 84 %) was observed by Smith et al. [41] in subcutaneous AT of 4-day-fasted steers refed for 8 days. The activities of NADPH-generating enzymes (G6PDH and ME) and the glycerol-3-P-providing enzyme (G3PDH) were 2-to 4-fold higher in the AT of refed as compared to underfed ewes and cows. Smaller but significant variations were observed for G6PDH [18, 32] and ME [18] activities in the AT of underfed-refed lambs and steers. There is no information in the literature about the variation in the G3PDH activity in ruminant AT as a function of refeeding. Nevertheless, previous results indicated that the G3PDH activity was positively correlated with the energy balance of cows [4] and ewes [38] , as were other lipogenic enzyme activities (LPL, FAS, G6PDH, ME).
Furthermore, G3PDH and especially G6PDH activities were higher in cows than in ewes, whereas LPL and FAS activities did not significantly differ between the two species. These species differences are in agreement with results from Chilliard et al. [4] , Sebastian et al. [38] and Faulconnier et al. [12] , but their physiological meaning remains to be elucidated. However, Smith and Prior [40] reported a FAS activity significantly greater in ovine than in bovine subcutaneous AT, whilst the G6PDH activity did not differ.
These differences with our results could arise from differences in animal breeds, AT Kirchgessner et al. [21] and Senda et al. [39] in cow mammary gland and Ladu et al. [23] and Graulet et al. [15] in bovine muscles. The different sizes of the three LPL transcripts could be due to a random choice of polyadenylation signals as suggested for AT LPL in mice [21] and humans [45] . In agreement with this hypothesis, two polyadenylation signals have been described for the partial sequence of cow mammary gland LPL cDNA [39] . Moreover, sequencing the entire 3' untranslated region of the ovine LPL C DNA, allowed us to identify three polyadenylation signals (M. Bonnet et al., unpublished results). As in the cow mammary gland [39] and human AT [33] [29] in pig AT. In contrast, two mRNAs of approximately 8.5 and 9.2 kb were described in rat AT [13, 14] , mammary gland [37] and liver [26, 46] . In pig, Milder and Clarke [29] [17] , human [24] and pig [28] AT. Interestingly, unlike the rat testis, where a single HSL mRNA of 3.9 kb is expressed [17] , two different HSL mRNAs of 3.3 and 3.9 kb were found at approximately equal levels in human testis [42] . The [7] and Ladu et al. [9] who reported increases in LPL mRNAs in refed guinea pig, chicken and rat AT, respectively. However, Doolittle et al. [22] reported (3) (4) (5) days) of fasting [43] suggesting that the short-term regulation of HSL activity occurs primarily via post-translational mechanisms [25] . Ruminant 
